THE ASTRONOMICAL 
JOURNAL 


Founpep sy B. A. GouLp 


PUBLISHED FOR THE AMERICAN ASTRONOMICAL SOCIETY 
BY CHE SAMERICAN INSTTVTUTE “OF PHYSICS” ING 


Editors 
L. WOLTJER hg BS JEL OKGNE 


Assistant Editor 
MARGARET LINKE 


Editorial Assistant at AIP 


MariAPaz B. RAmMos 


Associate Editors 


V. RUBIN M. SCHWARZSCHILD 
Carnegie Institution of Washington Princeton University Observatory 

G. M. CLEMENCE GORDON PETTENGILL 
Yale University Observatory Arecibo Observatory 


ROBERT P. KRAFT 
Lick Observatory 


VOLUME 78 


1973 
NUMBERS 1406-1415 


Editorial Office: Department of Astronomy, Columbia University, New York, New York 10027 . 
Publications Office: American Institute of Physics, Inc., New York, New York 10017 


Printed at: Lancaster Press, Inc., Lancaster, Pennsylvania 


aa aie TW Se co ia 


‘7 oe ot 


7. American Institute of Physics 


335 East 45 Street, New York, New York 10017 


GOVERNING BOARD 


H. Richard Crane, Chairman 
H. William Koch, ex officio 


_ The American Institute of Physics was founded in 1931 as a federation of leading societies in the field of physics. It combines 
_ into one operating agency those functions on behalf of physics which can best be done by the societies jointly. Its purpose is the 

advancement and diffusion of the knowledge of physics and its application to human welfare. To this end the Institute publishes 
__ scientific journals devoted wholly or mainly to physics and related sciences, provides secondary information services, and conducts 
earch in information systems; serves the public by making available to the press and other channels of public information 
ble communications of physics and its progress; carries on extensive manpower activities; maintains education projects direct- 
| toward providing information about physics education to students, physics teachers, and physics departments; encourages and 
ists in the documentation and study of the history of recent physics; cooperates with local, national, and international organi- 
ions devoted to physics; and fosters the relations of the science of physics to other sciences and to the arts and industries. 

4 


MBER SOCIETIES: 


‘The American Physical Society 
wi, Havens, Jr., Executive Secretary, 335 East 45 Street, New York, N.Y. 10017 


me Optical Society of America 
da Jarus Ww. Quinn, Executive Director, 2100 Pennsylvania Avenue, N.W., Washington, D.C. 20037 


ie oustical Society of America 
“Bey H. Goodfriend, Administrative Secretary, 335 East 45 Street, New York, N.Y. 10017 


So 


is iety of Rheology 
John. Miller, Secretary, Union Carbide Corp., Bound Brook, N.J. 08805 


American Association of Physics Teachers 
} A.A. Strassenburg, Executive Officer, AAPT Drawer A-W, Stony Brook, N.Y. 11740 


rican Crystallographic Association 
\ falter L. Roth, Secretary, General Electric Research Laboratory 305, Schenectady, N.Y. 12301 


1 rican Astronomical Society 
rence W. Fredrick, Secretary, Leander McCormick Observatory, U. of Virginia, Charlottesville, Va. 22903 


ATED SOCIETIES: American Association of Physicists in Medicine, American Geophysical Union, American Institute of 

utics and Asircnautics, American Society for Metals, American Vacuum Society, Cleveland Physics Society, Division 

‘ F Physical Chemistry of ACS, Electron Microscopy Society of America, The Geological Society of America, Instrument Society 

Ar erica, Nuclear Science Group of IEEE, The Philosophical Society of Washington, Physics Club of Chicago, Physics Club of 

“Milwaukee, Physics Club of New York, The Physics Club of Philadelphia, Physics Club of Richmond, Society for Applied 
ect scopy. 


)RPORATE ASSOCIATES: About 100 leading industrial enterprises and other institutions which contribute to the support 
the Institute. 


LICATIONS: 

Review Ae C.L. Snead, Jr., Editor, Brookhaven Natl. Lab., Upton, N.Y. 11973 

ical Review B e P.D. Adams, Editor, Brookhaven Natl. Lab., Upton, N.Y. 11973 

y ical Review C @ H.H. Barschall. Editor, Lawrence Livermore Lab., Univ. of California, Livermore, Cal. 94550 

al Review D e S. Pasternack, Editor, Brookhaven Natl. Lab., Upton, N.Y. 11973 

of Modern Physics e L.M. Branscomb, Editor, Natl. Bur. Std., Washington, D.C. 20234 

atin of the American Physical Society ¢ W.W. Havens, Jr., Executive Secretary, Amer. Phys. Soc. 

urnal of the Optical Society of America ¢ David L. MacAdam, Editor, 68 Hammond St., Rochester, N.Y. 14615 

ram of the Optical Society of America e Opt. Soc. Amer. 

rnal of the Acoustical Society of America @ R. Bruce Lindsay, Editor, Dept. of Physics, Brown Univ., Providence, 


m of the Acoustical Society of America e Acoust. Soc. Amer. 

rican Journal of Physics @ Forrest |. Boley, Editor, Dept. of Physics, Dartmouth College, Hanover, N.H. 03755 

The Physics Teacher @ Clifford E. Swartz, Editor, Dept. of Physics, SUNY, Stony Brook, N.Y. 11790 

Astronomical Journal @ L. Woltjer and L. B. Lucy, Editors, Dept. of Astronomy, Columbia Univ., New York, N.Y. 10027 

tin of the American Astronomical Society e H.M. Gurin, Editor, 211 FitzRandolph Rd., Princeton, N.J. 08540 

urnal of Chemical Physics e J.W. Stout, Editor, Dept. of Chemistry, The University of Chicago, Chicago, III. 60637 
“ia Mathematical Physics © Morton Hamermesh, Editor, Physics Dept., University of Minnesota, Minneapolis, Minn. 55455 


ne Physics of Fluids @ Francois N. Frenkiel, Editor, Computation and Mathematics Dept., Naval Ship Res. and Develop. Center, 
‘on, D.C. 20034 

of Applied Physics / Applied Physics Letters e Gilbert J. Perlow, Editor, Argonne Natl. Lab., Box 296, Argonne, III. 60439 
‘eview of Scientific Instruments e J.B. Horner Kuper, Editor, Brookhaven Natl. Lab., Upton, N.Y. 11973 


nal of Physical and Chemical Reference Data @ David R. Lide, Jr. Editor, Natl. Bur. Std., Washington, D.C. 20234 


rterly Bulletin ot the American Association of Physicists in Medicine @ Colin G. Orton, Editor, N.Y.U. Medical Center, Physics 
566 First Ave., New York, N.Y. 10016 


Soviet Physics—Solid State 
Soviet Physics—Semiconductors 
Soviet Physics—Technical Physics 
Soviet Physics—Crystallography 
Soviet Astronomy—AJ 


Soviet Journal of Nuclear Physics 
Soviet Journal of Optical Technology 
Optics and Spectroscopy 

Soviet Journal of Quantum Electronics 
Soviet Journal of Particles and Nuclei 


JETP Letters 

Sor iet Physics— Uspekhi 
Ss ‘oviet Physics—Acoustics 
Soviet Physics—Doklady 


Stanley S. Ballard 
George B. Benedek 
Robert T. Beyer 
Joseph A. Burton 
Harold A. Daw 
Irving E. Dayton 
Bailey L. Donnally 
F.R. Eirich 

Michael Ference, Jr. 
Kenneth W. Ford 
Joseph L. Fowler 
Laurence W. Fredrick 
S.A. Goudsmit 
W.W. Havens, Jr. 
Gerald Holton 
Robert E. Hopkins 
G.A. Jeffrey 

John C. Johnson 
Wilbur V. Johnson 
E. Leonard Jossem 
A.1. Mahan 

Aden B. Meinel 
Martin Schwarzschild 
Frederick Seitz 
W.P. Slichter 

Mary E. Warga 
Wallace Waterfall 
Peter R. Weiss 


GENERAL ADMINISTRATION 


H. William Koch 
Director 


Wallace Waterfall 
Secretary 


Gerald F. Gilbert 
Treasurer 


Lewis Slack 


pi 


Associate Director, General Activities} 


Robert H. Marks 


Associate Director, Publishing 


and Information 
Emily Wolf 


Society Services Manager 


Dwight E. Gray 


Washington Representative 


DIRECTORS OF 


PROFESSIONAL DIVISIONS | 


A.W.K. Metzner 
Publications 


Harold L. Davis 
Physics Today 


Arthur Herschman 
Physics Information 


Donald W. McCormick 


Public Information 
Dion W.J. Shea 
Education 
Raymond W. Sears 
Manpower 


Charles Weiner 
Physics History 


PUBLISHING SERVICES 


Theodore Metaxas 
Manager, 


Brookhaven Publishing Operation 


Edward P. Greeley 
Advertising Manager 


Mitchell Koch 
Managing Editor 


John Di Caro 


Fulfillment Manager ~ 


CONTENTS 


No. 1406 
Articles 


Plates 
RA emIEN Ve luicamy rand UNGU) e056) ana aw kee Min carne atve ward eed sp tueabuaie oi suede at «ads shee ee 
Paatemumcvic@arthynand Miller) ye. icc ce wats cu ce Sievend ad slain €o leiden eulpeuuie oa devs ona ubonis oe eee 
eevee SMU EAU MCL NAENITN 7) ones os Se gS tS, oSig-c wang ec eseiadtroutiee oceae vp .0 90k glas¥ OR ieigates atest a Ala oe SES ee ee 
1286S WAWAUL (BO ae) R ie eh oee hap Oa een en en eC MRL AT NT To. 
No. 1407 
Articles 


31.4-GHz flux density measurements of variable radio sources by William A Dent and Robert W. Hobbs................... 
Polarization of the supernova remnant HB21 at 11-cm wavelength by M. R. Kundu, R. H. Becker, and T. Velusamy........ 
Galactic orbits and tidal radii of the Clusters M67, NGC 188 and w Centauri by D. W. Keenan, K. A. Innanen, and F. C. House 
Intrinsic colors of globular clusters in the UBV system by René Racine.....................22----5- > otic. <3 
iectnal motions in the association-Cep'OB3 by Catharine D. Garmany: ©. 2. .5.. 00.) $s 0.5 one eon os ee os oe 
muy pHotometry of Am and Ap'stars by Wayne H. Warren) Jr... 2... gee ee ile os oot oles aes oe eet ee ee 
The angular diameter of Upsilon Capricorni and an occultation of SAO 118655 by David W. Dunham, David S. Evans, Eric 

Gasilverbergvand Jerry; it. WAANC. 05.0.2 Kel cece aielh erste TE e vehi dis we sasie ll bee came me Cone eee ee 
Trigonometric parallaxes determined with the Yerkes Observatory 40-inch refractor, II by W. F. van Altena and E. U. Vilkki 
Waltimucity of the Sirius system by Irving W-Lindenblad.... 20... 22... et oe ee eee nese ee eine ole ae eel ee 
Reevisedvelements of ten’ visual binaries by Wulff D. Heintz... 020.55... 2 cee ns ee a Ok ey ee 
Comets and nongravitational forces. V by Brian G. Marsden, Z. Sekanina, and D. K. Yeomans......................-..-. 
Observations of the satellites Jupiter VI and VII by A. R. Klemola...................25 20. eas eee ee nets nee ee eee 


Erratum 


Relative photographic position and magnitude difference of the components of Sirius by Irving W. Lindenblad.............. 


No. 1408 
Articles 


Sizes of clusters of galaxies in the Zwicky catalog by Thomas W. Noonan............. escpe sets ep tnes > oe 
A low-frequency search for compact radio sources in supernova remnants by D. E. Harris...................-.2.-++--+5-- 
High radio frequency observations of the Omega nebula by K. J. Johnston and R. W. Hobbs............-.......-2 00-005: 


1 


ye 


Improved optical positions for 153 planetary nebulae by D. K. Milne..................---.5 Men ems ha Seen tec as 
The globular cluster NGC 6934 by William E. Harris and Rene Racine , ; 
Scanner observations of hot Helium—Carbon stars by T. Fay, R. K. Honeycutt, and W. H. Warren, Jr 

metry and photometry of G95-59 by C. C. Dahn and J. B. Priser 
ration of direct photographs using brightness profiles of field stars by John Kormendy poy: 
traviolet reflectivity of lunar dust samples: Apollo 11, 12, and 14 by R. L. Lucke, R. C. Henry, and W. G. Fastie.... 
mochromatic phase curves and albedos for the lunar disk by Adair P. Lane and William M. Irvine 


Plates 


Pl ite I (Johnston and Hobbs) 
Plates II-III (Harris and Racine) 
Plate IV (Lucke, Henry, and Fastie) 


No. 1409 
Articles 


No. 1410 


Articles 


‘ . 
OW 


Int 


by John L. Hershey... . 
inch refractor by Sarah Lee Lippincott 
Lowrey 


(van den Bergh, Herbst, and Pritchet) 
II (Morgan and Abt) 
IIT (Vogt) 


a 2 


IV-XI (Wehinger and Hidajat) 


No 1411 


Articles 


servations of 16 interstellar dust clouds by Gillian R. Knapp and Frank J. Kerr 
arch for OH/IR Stars in globular clusters by Gillian R. Knapp and Frank J. Kerr 
_and color curves of Cepheids in three red globular clusters of the Large Magellanic cloud by Serge Demers 
y of the parallaxes of 35 stars from plates obtained with the Yale 26-in. telscope by Donald S. Kimball 
Lyrae-type variable stars near the South Galactic Pole by J. A. Graham 
0) 


eeseiionel results by David W. Dunham, David S. Evans, — 
S 


aoe ret FF: ¥. oo : a : 
ih pm pre sh 
Py Vea . 
) Toro by Jak: 


‘Dunlap, T. Gehrel 


: gc : “Ay: ae sitet eh e's: Fee tela nil te tet ain Nk sree me, OP rc. On arrests shh eee i 4 
r dy of the composition of (1685) Toro by Clark R. Chapman, na 


oe 


ECO ele, Ca eae IS. ri imo SaSmON eh, 6. Oe ciel 


Sas ieee apie elt. i, celia vm iat iby #01 5) ew) sl iwi 6 ip\valre tel ere v@ a) a ’a Teh tales: at oie OTe eon ae Sons 3.) 


q } [ orbital evolution of (1685) Toro by J. G. Williams and G. W. Wertherill 
| Erratum: Rational resonances of a rigid body in a Kepler orbit by Leon Blitzer iy 


Plates 


IOS NEN me ates nme AE PISS GPGS Ci che: 4eh sue STS BE oides el Shi9h lS Up /er'e! 6, ei, seat nl nisin oltel dice verte len a telat oie tay gen’ ole) ~ ka) 1a taht Sey eee 


No. 1412 
! ‘2 Articles 
B Optical identifications of radio sources using accurate radio and optical positions by Beverley J. Wills, D. Wills, and James. 
I OU CLES errs tee A eh cae eee Skee ye pe es wince on Pie sein» nai cie okt a eee 
| Observations of the linear polarization of radio sources at 2.8 and 4.5 cm by R. C. Bignell and E. R. Seaquist 
| Time variations of the linear polarization of extragalactic radio sources at 2:8 and 4.5 cm by R. C. Bignell................ 
ime Beam characteristics of the 300-ft telescope by R. H. Harten.....22-.....0..00cerece ecole eS 
| A method for accurately compensating for the effects of the error beam of the NRAO 300-ft radio telescope at 21-cm w: 
} See ength by G. Westerhout, H. U. Wendlandt, and R. H. Harten......... 00.0.3... -.02-+:-+sonne ce 
' Epa association of Hi-and Ha filaments by G/L. Verschuur.... 2... . .ccco2¢- 2c spe neve ees cotsscausis) Ae 


ae ee 


Plate I (Wills, Wills, and Douglas) Palen Ber Pa ae eer ae cre tore 5 Jizan Sgt dlowleln & dialer dave ater any ae 
Merten (BUrichead ANd Burgess) oo ie. eee ba hs wc bd a ewe dpwcelotels wig & ait ube ae mined «ak hoe oer ? 


No. 1413 
Articles 


Plessification of unidentified, southern IRC sources near the galactic plane by Olav L. Hansen and V. M. Blanco....... 
Lunar-occultation studies of 4C radio sources at 327 MHz by V. K. Kapahi, M. N. Joshi, C. R. Subrahmanya, and Go 
DRESUIS I ayy ete Se eo rd SSI ESE a dlesayiisee Hp sera Slee HAPS tad cane at note at pee ee ee fata 
Ha observations of Algol on 2 September 1972 by G. A. H. Walker, V. Buchholz, G. G. Fahlman, and J. W. Glaspey...... 
UBV sequences in the fields or radio sources by Robert F. Wing.... eerie a5 62 8oG teehee De Kale a Rr 
The brighter stars of astrophysical interest in the southern sky by William P. Bidelman and Darrell J. MacConnell....... 
Photoelectric observations of magnetic stars. V. HD 140728, HD 215038, and HD 215441 by C. Blanco, F. A. Catalano, anc 
MES AVACCAT om etre teh 3 kN ae erence eae wo swe nek. a Ss Sm ce Oe be tsek atin t tak tie 
Four-color and Hf photometry for the bright B8 and B9 type stars north of declination —10° by D. L. Crawford, J. V. Barnes, — 2 
z ana Dababes c. sc... Bi ag ee fence LO a aa eee ee : 
NGC 1893, UBV photometry by James Cuffey p> : 

An automatic fee out: for double star observation by William C. Wickes and R. H. Dicke............. - ty eee ve 
An unsuccessful search for a planetary companion of Barnard’s star (BD+4°3561) by George Gatewood and Heinrich Eichhorn 
An astrometric study of Kuiper 84 (BD-+4°3562) by George Gatewood... ............20 cece cece eet e eee vee eves nseee 
merarallaxesotssix stars by W:D: Heintz... 0... 2k acces ee bec ees ee ee, DAC Si aR ee 
_ Trigonometric iisllakes determined with the Yerkes Observatory 40-in. refractor, III by W. F. van Altena and R.C. Stone 7 
aser observations of the Moon: Identification and construction of normal points for 1969-1971 by Richard I. Abbot, Peter _ ‘ 

meesocius,.\.erral Mulholland, andEric.C. Silverberg. ..00. 2 ee cee cee cet ae eng woe eae le Re Snes eee mn 
Photographic photometry of the Martian satellites by Dan Pascu................. OReegslied #6 inde oe ssa ee 
Optical constants for terrestrial analogs of lunar materials by W. G. Egan and T. Hilgeman.......................... Ahora 
“Ate 


- Plate Re 
eit, MAE ee ne AM NG lca ck ek 5p hc is wi5,3 Sk apne nis ace ob ie gear wince Sica lace apa ok tee 805 


et 


ia 


<a 
~ve 

5 
oS 


No. 1414 | 
Articles 


recent evolutionary history of the cluster system of the Large Magellanic Cloud by Paul W. Hodge 
cal positions of the Markarian galaxies by Steven D. Peterson Say 

_ Measurements of the flux density and spectra of discrete radio sources at centimeter wavelengths. IV. The observations at 
10.7 GHz (2.8 cm) by K. I. Kellermann and I. I. K. Pauliny-Toth ; 


ee the 


ti 


| expandin g shell of neutral hydrogen surrounding the supernova remnant HB 21 by George E. Assousa and Joseph W. Erkes 
e and continuum radio observations of sources in the Cygnus X region by Yervant Terzian and Alan Parrish ; 
sm observations of a cross section of distant spiral arms by G. L. Verschuur 


he iffuse interstellar bands: a correlation analysis by Theodore P. Snow Jr 


No. 1415 
Articles 


Sethe: Sibloat vitals o- Fé) isire.-stg-'e tele) i'm. Mets) 4s Siasita] lel igi tg) ikaw Patent alcatel a tenet aes 


